The orbital valence force field (OVFF), and the Urey-Bradley force field (UBFF) have been employed to calculate the force constants for six molecules and ions (A1C14", AlBr4", A1I4~, Til4 , 0S 16 04 , and 0s 18 04). The results have been discussed in the light of the relative stability of the bonds. The applicability of the Lennard-Jones potential is also examined. The kinetic constants have been computed and the results have been correlated with the corresponding force constants.
Introduction
In recent years, considerable efforts have been made to understand the nature of the intramolecular forces by employing different force field models.
Among the different models, the general valence force field (GYFF), the Urey-Bradley force field (UBFF) 1 , and the orbital valence force field (OVFF) 2-7 have been extensively used in the case of the tetrahedral XY4 type molecular system. With the aid of laser and far-infrared devices in vibrational spectroscopy complete vibrational analyses of the fundamental frequencies of some of the tetrahedral molecules and ions are now available in the literature [8] [9] [10] with a fair degree of accuracy (A1C14~, AlBr4~, A1I4-, Til4, 0s04 16 , and 0s04 18 ). Therefore, it was thought worthwhile to study the nature of interatomic forces by using the orbital valence force field on the one hand and the Urey-Bradley force field on the other. Since the force constants are a convenient measure of the strength of a chemical bond, such a study is useful in understanding the relative stiffness of the chemical bonds as well as the nature of the non-bonded interaction. Although some of the force fields in the case of A1C14~ 4 and 0s04 [5] [6] [7] [8] [9] [10] [11] have been used by previous workers also, the frequency data used by them have not been as accurate as those known at present. Furthermore, the kinetic constants have also been computed and the results have been correlated with the corresponding force constants.
Method of Computation
Molecules and ions of the type XY4 belong to the point group T& , and the fundamental vibrations 
Results and Discussion
All the four orbital valence force constants: , the bond stretching force constant; ka, the angle bending constant; and A and B/R, the interaction constants between non-bonded atom pairs, as well as the corresponding Urey-Bradley force constants For studying the nature of the forces between non-bonded atom pairs, the interaction has been approximated by a Lennard-Jones potential (A = 6.5
B/R) in the OVFF model. In the UBFF model for tetrahedral molecules the assumption F'=-OAF
has been criticised by DUNCAN 17 . Therefore, this assumption has not been used in the present work.
The new set of force constants obtained after incorporating the Lennard-Jones potential approximation is also included in 
